Optical tweezers are experimental tools with extraordinary resolution in positioning (±1 nm) a micron-sized colloid and in the measurement of forces (±50 fN) acting on it-without any mechanical contact. This enables one to carry out a multitude of novel experiments in nanoand microfluidics, of which the following will be presented: (i) forces between single pairs of negatively charged micrometer-sized colloids in aqueous solutions of monovalent, divalent, or trivalent counter-ions at varying concentrations have been measured [1] . The experimental data have been analyzed by using the Derjaguin-Landau-Verwey-Overbeek (DLVO) [2, 3] theory and a numerical solution of the Poisson-Boltzmann (PB) equation. With monovalent counterions, the data are well described by the DLVO and PB theories, suggesting that the DLVO theory is adequate to describe the colloidal forces at these conditions, (ii) in rheological experiments, the flow resistance of single blank or DNA-grafted colloids is determined and compared. The length of the double-stranded-DNA varies amongst 1,000, 4,000 and 6,000 base pairs (bp) corresponding to contour lengths varying between 340 and 2,040 nm at a grafting density of 0.03±0.01 µm 2 /chain. The degree of swelling of the grafted DNA is adjusted by changing the ion concentration of the surrounding medium [4, 5] and (iii) microrheological measurements of the drag force on colloids pulled through a solution of λ-DNA are measured. These experiments show a drag force that is larger than expected from the Stokes formula and the independently measured viscosity of the DNA solution. This can be attributed to the accumulation of DNA in front of the colloid and the reduced DNA density behind the colloid [6] .
